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The value of oral history in natural resource management: the Balcombe
Estuary Reserve, Mount Martha, Victoria
M. Semken, K.K. Miller* and K. James
Environmental Sustainability Research Group, School of Life and Environmental Sciences,
Deakin University, 221 Burwood Highway, Burwood, Victoria 3125
This study investigates the benefits of using oral history as a tool for the
sustainable management of estuaries. Twenty-two semi-structured interviews were
conducted to generate oral history records for the Balcombe Estuary Reserve, a
small estuary in a periurban zone on the Mornington Peninsula, Victoria. These
interviews establish a more complete picture of changes in land use and ecological
change to the estuary since European settlement of the area, and document
community values. The interviews were followed with a survey to further explore
management issues in the area. Use of oral history was found to be an effective
approach to assist holistic estuarine management, especially when complemented
by other sources of information.
Keywords: catchment management; coastal planning; environmental history;
community
Introduction
Estuaries and their catchments are dynamic natural systems, and under threat from
continuing coastal development (Australian Government 2002). The Australian
Catchment, River and Estuary Assessment (Australian Government 2002) identified
a need for a greater understanding of estuarine systems and for holistic approaches
to research and management.
Although there have been a number of large-scale studies focusing on estuaries and
their interacting components (e.g. ECC 1999; Thorman 2006), holistic studies have
emerged only recently in estuarine research. It is common for research to focus on
specific environmental parameters to estimate ecosystem health rather than consider-
ing all of the dynamic and interacting features of estuarine systems. For example,
previous studies have focused specifically on nutrients and sediment (Huang et al.
2003; Taylor et al. 2004; Boyes & Elliott 2006); population dynamics of fauna (Barnett
1984; Potter et al. 2001; Sousa et al. 2007); estuarine hydrodynamics and modelling
(Chen 2004; Huang 2007); or estuarine macro-invertebrates (Hardwick-Witman &
Mathieson 1983; Edgar & Barrett 2000; Cortelezzi et al. 2007). Fairweather (1999)
suggests that such targeted studies often confound our broader understanding of
ecosystem function and health. It is therefore important for studies to investigate
interacting ecological processes rather than individual ecosystem components.
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However, recommendations for comprehensive studies focusing on the protection of
estuarine ecosystems are still in their infancy.
While there is extensive research into the specific nature of estuarine systems, it is
now becoming clear that we need to study entire systems and include natural history
if we wish to conserve their biodiversity and maintain their productivity (Fairweather
1999; McLusky & Elliott 2004). Understanding both past and present interactions
with the land in the catchment is critical if we wish to maintain sustainable and
highly valuable natural systems (Fairweather 1999; Swetnam et al. 1999). By
disregarding ecological history and changes to the landscape, we are exposing
estuaries and their catchments to increasing damage and loss. It is also necessary to
consider how these influences and interactions have shaped the ecological condition
of the landscape.
Use of oral history in ecosystem management can be highly effective when
devising specific management objectives for holistic planning and conservation of a
highly pressured system (Robertson et al. 2000; Schlacher et al. 2010). However, it
has been widely criticised (see Tibby et al. 2008) and has emerged only recently as a
credible environmental indicator (Robertson et al. 2000; Robertson & McGee 2003).
A number of studies have identified the value of using oral history as a synthetic
and holistic approach to defining ecosystem health and developing management
options (Swetnam et al. 1999; Calheiros et al. 2000; Roberts & Sainty 2000;
Robertson & McGee 2003). Robertson & McGee (2003) used an oral history of
water regimes over the past 60 years to identify an appropriate, managed water
regime for the Kanyapella Basin wetland in north eastern Victoria. Calheiros et al.
(2000) used participatory research methods to investigate local knowledge of
freshwater phenomena in the Pantanal wetland, Brazil. They found that local
communities held a great deal of accurate information which complemented
scientific knowledge and contributed to a more complete understanding of the
system. It is also widely acknowledged that identification of community values and
the incorporation of these into management and planning can greatly enhance the
effectiveness of management decisions (Burroughs 1999; Shindler & Cheek 1999;
Kapoor 2001).
By utilising oral history to build a picture of ecological integrity through time and
identifying the forces that are maintaining or degrading it, we can provide a
framework for the development of restoration and conservation goals. Use of oral-
history information combined with knowledge of community concerns and desires
has potential to greatly enhance management decisions. The aim of this study was to
investigate the applicability of oral history to estuarine management by addressing
the questions:
1. How effective is oral history in identifying environmental change?
2. What is the value of oral history when combined with self-administered
questionnaires?
3. How can oral history contribute to future management?
4. What is the value of oral history when combined with conventional scientific
studies?
5. How can oral history be used in other studies?
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Methods
This study focuses on the Balcombe Estuary Reserve (BER), situated in Mount
Martha on the Mornington Peninsula, Victoria (Figure 1). Balcombe Estuary is fed
by Balcombe Creek, which rises south of Frankston and flows through the
Moorooduc Plains before entering the Estuary at Mount Martha Beach (BERG
2003). The estuary is small and narrow, and the estuary mouth is naturally blocked
by a sand barrier for the majority of the year (Calder 1987). Balcombe Creek is
Mornington Peninsula’s longest stream and, together with its tributaries, forms the
most extensive drainage system on the Peninsula (Calder 2002). BER is a natural and
community asset, valued for recreation, education, biodiversity and ecological
processes (Calder 1986; McMahon et al. 1987; BERG 2003).
BER was chosen for this study as it encapsulates the suite of ecological and social
values associated with small estuaries, and there is currently limited knowledge and
understanding of the ecology of the area.
Data collection
This study used two data collection methods: (1) an oral history approach with semi-
structured face-to-face interviews similar to that used by Robertson and McGee (2003);
and (2) a survey based on procedures outlined in Dillman (2007) and Miller (2009).
The oral history approach used in this study was defined as structured
conversations between an interviewer pursuing a defined line of enquiry, and
Figure 1. Mornington Peninsula showing the location of Mount Martha (adapted from
Mornington Peninsula Shire 2007).
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individuals with information that the interviewer seeks (Robertson 2006). Questions
were developed using existing information about ecology, places, activities or events
to prompt further discussion. Old photographs of the reserve and surroundings
along with probes such as ‘do you remember any swimming in Balcombe estuary or
creek?’ were used to remind participants of topics they may have forgotten or felt
were irrelevant. Questions were asked on the following topics:
 general memories/history (e.g. ‘What is your earliest memory of the reserve?’)
 environmental characteristics (e.g. ‘In terms of the environment what condition
do you consider the reserve to be in?’; ‘Has it always been in this condition?’)
 environmental degradation (e.g. ‘What were the main factors contributing
to environmental degradation 10/20/50 years ago?’; ‘Are there any particular
environmental characteristics you have noticed or know have changed over
time i.e. water quality, water level, etc.?’)
 flora (e.g. ‘What do you know of the original vegetation surrounding the
estuary and in the catchment?’)
 fauna (e.g. ‘Can you compare fauna abundance now to 10/20/50 years ago?’)
 surrounding land use (e.g. ‘How has land use in the catchment changed?’)
 significant events (e.g. ‘Can you tell me about any significant events occurring
in the catchment, e.g. floods, fires or building developments?’)
 use and recreation (e.g. ‘How has use and recreation in the reserve changed?’)
 army (e.g. ‘What can you tell me about the army’s use of the Balcombe
Estuary, Balcombe Creek and surrounding land?’)
 campground (e.g. ‘What can you tell me about the operation of the
campground beside the estuary?’)
 management and conservation (e.g. ‘What do you know of the reserve’s
management now and in the past?’)
 values of the reserve (e.g. ‘What aspects of the reserve do you value?’)
Interviewees included long-term permanent or holiday residents, past and present
land managers, and those with a special interest in BER (for example, those involved
in construction of the boardwalk). Participants were selected because they had a
moderate to detailed knowledge of the BER.
Participants were recruited primarily through snowball sampling (Robson 2002)
from the Balcombe Estuary Rehabilitation Group (BERG), a local group formed to
protect and restore the estuary bushland, supplemented with advertising in local
newspapers and retail outlets. Twenty-two interviews were conducted with 24
individuals in May-August 2007. Of these, 13 had been local residents for at least
20 years; four were former holiday residents and now local residents; three were
holiday residents; and four were former, or current, local council employees. Sixteen
were male (67 per cent) and the other eight female. Most chose not to give their age.
Interviews took place in the participant’s home, workplace, or at BER. Three
participants wished to have a second meeting at BER to point out particular
locations and recall memories. Interviews took between 45 minutes and two hours.
Interviews were recorded on a digital audio recorder and transcribed, with
participants given an opportunity to review the transcripts for accuracy. Key themes
were identified and transcripts coded accordingly.
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A survey complemented the interviews by further developing some of the themes
and exploring issues arising in the interviews. It was also designed to investigate
current use and values of BER as well as establish public opinion on estuary
condition and management (Table 1).
Questionnaires were delivered to residential properties with a letterbox within a
500-metre radius of BER. A total of 700 questionnaires were delivered, and a total of
271 completed questionnaires were returned (38.7 per cent response rate). No
reminders were sent, but a reply-paid envelope was included, and an incentive offered
(a $40 book voucher to one randomly selected participant).
Eighty-nine percent of respondents were permanent residents (n269); 76.4 per
cent of respondents had lived or holidayed in the area for six or more years (n271).
Most respondents visited BER at least weekly (62.2 per cent, n271), 21.5 per cent
visited monthly, and 16.3 per cent visited less frequently. Most (83.4 per cent;
n271) were not involved in management of BER (e.g. through BERG). Forty
percent of respondents were male (n256); 3.7 per cent were 1830 years of age
(n270); 24.4 per cent were 3145 years; 33.3 per cent were 4660 years; 27.4 per
cent were 6175 years; and 11.1 per cent were over 75 years of age.
Data were entered into SPSS (Statistical Package for the Social Sciences, version
14.0 for Windows) and analysed using both SPSS and Microsoft Excel.
Table 1. Questionnaire format
Section Line of inquiry
Number of
questions Question types Specific questions
Section 1 Association with and
use of Balcombe
Estuary Reserve
7 Fixed response  Familiarity with
the reserve
 How often visited
 What used for
Section 2 Values 4 Fixed response
Likert scale
 General values
 Values of the
reserve
Section 3 Current management 11 Fixed response
Likert scale
Open-ended
 Assessments of
condition
 Opinions of
management
 Knowledge of
management
efforts
 Involvement in
management
Section 4 Future management 16 Fixed response
Likert scale
Open-ended
 Future concerns
 Desired changes
Section 5 Demographics 2 Fixed response  Demographic
profile of
respondents
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Results and discussion
Use of oral history to document environmental change
‘Oral history is a picture of the past in people’s own words’ (Robertson 2006, p. 2). In
our endeavour to use oral history to identify changes over time in BER, we were able
to reflect on the value and limitations of this approach.
The value of oral history in our study was that it identified a number of changes
that have occurred over time in BER. For example:
1. Water quality has changed over time. Residents were once able to drink ‘clean’,
‘fresh’ water upstream from the estuary mouth and swim in ‘clear and deep’
water. Some residents recalled deep fishing holes and jumping off the
esplanade bridge at the entrance to the estuary (this is not possible now).
One resident described the change: ‘it was nice and clear, you could see the
fish. . .I used to drink it. . .I wouldn’t want to try it now’.
2. Newer residents did not recall any swimming in Balcombe Creek or Balcombe
Estuary; however residents who had resided in the area for over 50 years
remembered swimming in the estuary and upstream in a deep swimming hole
known as the Bream Hole. Interview responses suggested this swimming site
has been degraded over time, with erosion, sedimentation and reducing depth.
More recent residents claimed they do not swim because the water is polluted:
‘I wouldn’t swim in it . . . it’s dirty after rain . . . unfiltered stormwater and too
much rubbish’.
3. The island formerly located in the centre of the estuary is no longer there.
This island was remembered by at least six long-term residents, who
described two distinct channels of Balcombe Creek. Residents recalled
wading out to the island to play cricket during the summer months. The
island can be clearly seen in old aerial photographs, and a vague outline can
be seen in more recent photographs. Unsealed roads were frequently
referred to by interview participants as the main cause for increased
sediment loads resulting in changes in depth, increased turbidity and loss of
the island. This observation is consistent with the literature, which identifies
unsealed roads as significant sources of suspended sediment to rivers and
creeks (Grayson et al. 1993; Ziegler & Giambelluca 1997; Motha et al.
2004). A large proportion of roads immediately adjacent to BER are
unsealed, resulting in observed and documented degradation of the water-
way. Consistent reference to unsealed roads by participants reflects
community concern for the effects that unsealed roads are having on
Balcombe Creek.
4. Residents reported a decline in flora and fauna. Birds were discussed most
during interviews and were said to be declining in diversity and abundance:
‘there used to be more birds in the estuary . . . even in the last ten years the
birds seem to have got fewer and fewer’.
Changes listed above highlight the kind of information that can be gained through
oral history (and local ecological knowledge (Olsson & Folke 2001)). This can be
particularly valuable in areas where there is limited existing information on changing
ecologies (Schlacher et al. 2010).
114 M. Semken et al.
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Oral history accounts can also provide researchers and managers with a greater
insight into community values and feelings relating to environmental stewardship.
During interviews, many residents spoke about the strong sense of ownership they
felt for BER. As one land manager explained: ‘If you tried to do something bad to
the estuary a lot of people would jump up and down’.
This view was echoed by the wider community, with 99.6 per cent of survey
respondents (n271) believing that BER should be maintained, primarily to protect
the environment. Interview and survey responses, together, paint a powerful picture
of how BER has been used and valued in the past and how this has changed over
time. Questionnaire results show that the local community (n271) values the BER
for recreation (76.7 per cent), open space (72.2 per cent), wildlife (69.3 per cent),
biodiversity (64.4 per cent), aesthetics (59.6 per cent), ecological services (33.7 per
cent), education (29.3 per cent), ‘other’ (5.2 per cent) and economic goods (1.9 per
cent).
It is important that the strong sense of community ownership for areas like BER
be maintained and promoted. Harding et al. (2009) report that failure to include
environmental considerations as a part of management often leads to decisions that
lack sensitivity to people’s concerns and needs.
One example from our study highlights how loss of community ownership can
lead to disappointment and a lack of connection with management decisions. The
main track through BER is referred to by most long-term residents as ‘Sand Track’
(or ‘Sandy Track’). Its existence is significant to many of the older locals but has not
been extensively documented. It was also found from interviews that parts of ‘Sand
Track’ have been incorporated into a track signposted as ‘Bunyip Track’. This re-
naming angered many of the older residents who remember using ‘Sand Track’
regularly in their youth. One resident of 65 years expressed his view:
I don’t know why they re-name these streets from the original local names . . . that is the
original track, why it’s got to be called the Bunyip Track I wouldn’t have a clue because
we don’t have bunyips here but we do have a Sand Track as part of the history of the
area as it was known.
Oral history accounts revealed that re-naming ‘Sand Track’ has led to a feeling of
loss for some of the long-term residents. Such feelings are not uncommon when
landscapes change but must be balanced with landscape evolution as human values
and circumstances change (Pedroli et al. 2006). Re-instatement of the name ‘Sand
Track’ would please many of the longer-term residents and restore some of their faith
in management teams. However, it would be prudent to test such a proposed change
with the wider community, as many newer residents may now have a connection with
the track known as ‘Bunyip Track’. This example highlights the effectiveness of the
oral history approach in identifying how a community values a place, and that
the value must be considered within the context of the wider community if
the information is to contribute effectively to environmental decision-making.
Value of the oral history approach when combined with a survey
Management teams must not underestimate the power of a community voice, as
conflict within the community may arise if a valued asset is not protected. In order to
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determine management objectives and recommendations for the future, it is
important both to understand the history, and to investigate values held by the
wider community and areas that the public feel are in most need of attention.
It is well documented that decisions derived from community values increase
support for management (Shindler & Cheek 1999; Harding et al. 2009). We found
that oral history narratives provided insight into current community values and
concerns, and that this insight could form the basis for more detailed investigation
through a survey.
Although the questionnaire asked residents for their opinions on a range of
issues, this article focuses on one issue so as to illustrate how this type of social
research can be applied. Use of BER for dog walking was identified from the
interviews as a major issue. Interview participants expressed concern about off-leash
dogs trampling vegetation, spreading weeds and impacting upon fauna. This concern
has also been documented in the Balcombe Creek Waterway Management Plan
which outlines the effect of dogs on the Reserve (Kern et al. 2002).
The survey identified dog walking as the second most common activity
undertaken by respondents using the Reserve (53.9 per cent, n267) (Figure 2).
Residents were asked to indicate on a scale of 15 (1strongly agree,
5strongly disagree) if they would like to see BER closed to dogs. Results were
analysed using chi-square tests to compare responses of dog walkers and other users
(Figure 3).
Ninety-two percent (n141) of dog walkers would like to see BER remain open
for their use, while only 54 per cent (n113) of other users would like to see BER
remain open to dog walking. Although this response reveals a significant difference
in attitude between dog walkers and other users, there was not a strong polarisation
of views (see Figure 3). It appears that closing BER to dog walking would be
inconsistent with the desires of the wider community. Once again, this finding
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Figure 2. Use of the Balcombe Estuary Reserve (n267).
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highlights the need for a comprehensive understanding of community values before
making decisions.
Harding et al. (2009) explain that conflicts and tensions in environmental
decision-making are often a result of failure to consider and incorporate the full
range of community values. Although dogs can cause environmental degradation,
completely closing BER to dogs may create conflict and anger in the dog-walking
community, resulting in the loss of support regarding management and conservation
efforts. As the survey identified a level of acceptance of dog walking by the wider
community, mitigation of damage done by dogs may be better achieved by a more
conciliatory management approach such as regulations for leashing and controlling
the hours when dog walking is permitted.
Contribution of oral history to future management
Oral history findings have been particularly useful in identifying land-use change and
recognising issues in need of further investigation. It is important to note that local
knowledge was often the only source of information available for many of the topics
and issues investigated in this study. Failure to incorporate this type of knowledge
can significantly limit the information available for environmental planning and
future management (Robertson & McGee 2003).
The oral history interviews and the survey identified eight management priorities
and areas in need of future research for BER, including:
1. management of visitors and visitor impacts
2. conservation of recreational assets
3. increased active support for management efforts
4. maintenance of community value for the BER
0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%
Dog walkers (n=141) Other users (n=113)
Disagree Neither Agree
Figure 3. Preferences of dog walkers and other users for the closure of BER to dogs.
Responses for agree and strongly agree, and for disagree and strongly disagree have been
pooled (x249.25, df2, pB0.001).
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5. control of urbanisation pressure
6. control of pest species of flora and fauna
7. identification of causes for perceived species decline
8. resolution of estuary entrance issues.
Information obtained regarding both ecological and community values was
previously undocumented and has greatly enhanced the ability of managers to
make informed decisions. The oral history approach has proven to be a valuable tool,
particularly when used to indicate areas for further social and ecological research.
Value of the oral history approach when combined with conventional scientific studies
The oral history approach can be effective in identifying areas in need of further
scientific research. As outlined by Schlacher et al. (2010), local ecological knowledge
(in our study elicited through interviews) can be valuable for generating testable
hypotheses for future research. Our case study has identified a number of further
research areas, including the impact of urbanisation pressure and the perceived
extent of species decline. Oral history investigations can highlight aspects of change
that may have otherwise been overlooked when planning conventional scientific
research (Schlacher et al. 2010). For example, responses relating to the island in the
estuary give an insight into the extent of sedimentation that may have otherwise gone
undetected. The island is just one example of how oral history investigations can
uncover valuable information that can be incorporated into planning and develop-
ment of conventional scientific assessments.
Interviews identified flora and fauna conservation as a priority for management.
However, until conventional scientific investigations of population dynamics are
completed, the current condition and causes for species decline cannot be
determined. Interviews have proven effective in establishing areas that are in need
of further investigation and have provided information that can guide research aims
and set targets for rehabilitation programs. Interviews identified particular species
where research could be focused and have provided insight into the possible extent
and causes of species decline. Further investigation should be conducted to
complement the oral history results and allow for appropriate rehabilitation goals
to be set.
One species that attracted particular interest in this study was the black swan
(Cygnus atratus). Oral history accounts identified a possible correlation between
declining water quality in Balcombe Creek and black swan numbers. Interviewees
suggested that swans were previously abundant in Balcombe Creek and are now
rarely observed. The cause of decline in abundance of swans is unknown and requires
further research. The degree of the concern indicates that swan decline has probably
been significant. However, it is unclear if the now rare occurrence is due to a natural
lifecycle and migration pattern, decade-long drought in the area, local environmental
disturbance or a combination of several factors. Some thought that the now frequent
opening of the estuary entrance could be contributing to this decline. The Australian
Catchment, River and Estuary Assessment (Australian Government 2002) made a
link to increased artificial opening of estuaries and swan decline. The habitat
preference of swans for deep, permanent water (Museum Victoria 2006) also
supports this hypothesis. This information gives credible direction for research and
118 M. Semken et al.
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provides an insight into correlations that could be investigated between species
decline and increasing sedimentation. Although further study would be required to
determine the reasons for swan decline, this finding highlights the value of the oral
history approach in identifying prominent issues that may have otherwise been
overlooked.
Application of the oral history approach to other studies
Findings of this study are specific to BER; however, there are some underlying
themes and concepts that can be applied in a general natural resource management
context.
We suggest that an oral history can be beneficial in complementing natural
resource management programmes. Interviews can provide a basis for the develop-
ment of conventional scientific research projects and allow management decisions to
complement the values of the wider community.
This research has identified a number of key features that must be considered
when using the oral history approach to identify areas for management focus:
1. Use surveys in conjunction with interviews. In this study, use of a survey
provided an opportunity to explore in more detail a number of issues raised in
interviews and identify whether particular views of interview participants were
representative of views held by the wider community.
2. Target a range of interview participants. Incorporating the greatest possible
diversity of participants in the interview program will draw out a diversity of
perspectives on issues and values important to the community. It also limits
the chance of bias or inaccuracies in the data.
3. Use oral history in combination with other research (social and ecological).
Researchers must keep in mind that erroneous ideas can be given legitimacy
simply by being stated frequently in oral history narratives (Robertson &
McGee 2003). This limitation can be overcome by comparing and verifying
oral history accounts with other sources of information (Tibby et al. 2008).
Triangulation using multiple sources of information (e.g. photographs, maps,
newspaper articles, research data) should be utilised in environmental oral
history investigations (Calheiros et al. 2000; Roberts & Sainty 2000; Robertson
& McGee 2003).
Conclusions
The oral history approach used in our study has offered an effective way of building a
more complete picture of BER through time and has enabled identification of the
most significant events that have shaped BER’s condition. This is particularly useful
for environmental assets such as BER, which was not so highly valued by its
surrounding community in the past and was subjected to seriously degrading
activities such as army-tank exercises. Environmental assets were not recorded, and
impacts of degrading activities were not documented.
Small estuaries in the periurban zone are now among the most highly valued
coastal resources, but they are also under extreme pressure as increasing numbers
of Australians are making a ‘seachange’ to the coastal zone. The seachange
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phenomenon of population growth through migration from urban metropolitan
areas to coastal regions has seen the vulnerable ecosystems of small estuaries and
their catchments impacted as coastal residential locations become increasingly
popular (Gurran et al. 2005; DEWR 2007). Now, more than 86 per cent of the
population live near the coast, with even more visiting coastal areas regularly
(NRMMC 2006). Sustainable management of these valuable resources is hampered
by a lack of understanding of threatening processes associated with development, the
degree of alternation that has already occurred and the constraints on management
options for small estuaries in periurban zones (Counihan et al. 2003). The paucity of
information about small estuaries means that we have little knowledge of their
original or current condition. As a result, we have no measure of how far they have
shifted from their original condition, or the speed and trajectory of change.
As people have moved to the coast, community attitudes have also changed so
that BER is now highly valued for its recreational, aesthetic and environmental
values. Interest in conservation and rehabilitation has grown, but an important
source of information about its history is held by long-term residents and visitors to
the area.
Interview accounts were particularly useful in identifying land use change and
recognising issues in need of further investigation through either further social or
environmental research. Although some observations regarding change in ecological
functioning or species abundance are limited, by combining the information with
community concerns, priority areas for future management can be identified. The
results have complemented assessments of ecological features and identified areas in
need of further research to fully understand the extent of ecological change.
Use of oral history can be an effective approach to developing an holistic
estuarine management plan. Methods used and the findings of this study have
demonstrated how estuaries can be studied using local knowledge to better
understand the system and the various factors influencing it in the past and present.
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